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In This IssueSpecial Anniversary Issue: Shaping the PDB
PAGE 1485
The Protein Data Bank (PDB) was established in 1971 as a public repository for the coordinates of biological macromolecules.
Berman et al. provide historical perspective on the PDB and its current role: to provide access to structural information, collect
standards and recommendations, and promote structural biology.SSpecial Anniversary Issue: Intrinsically
Disordered Proteins
PAGE 1492
Intrinsically disordered proteins and regions are widespread and
central to biological function. Forman-Kay and Mittag review
how, while deviating from the traditional structure/function para-
digm, these proteins contribute to a developing understanding of
structure-dynamics-disorder/function relationships.
Special Anniversary Issue: Integrative
Structure Calculation
PAGE 1500
Thalassinos et al. provide a perspective on the latest advances and
future challenges in computational methods of interpreting data fromMS to cryo-EM and ET. They discuss developments that
will lead to further integration of the techniques, broadening our understanding of assemblies in their native environment.
Special Anniversary Issue: Allosteric Conformational Barcodes
PAGE 1509
In this review, Nussinov et al. stress the importance of collectively evaluating co-occurring allosteric and orthosteric
perturbations sensed by a given receptor. Each combination results in a unique ‘‘molecular barcode,’’ a set of protein states’
populations with specific structural and dynamic properties.
Special Anniversary Issue: Supramolecular Assemblies by Cryoelectron
Tomography
PAGE 1522
The continuous development of cryoelectron tomography (cryo-ET) enables the study of macromolecular assemblies, in situ,
at a resolution of a few nanometers. As discussed by Harapin et al., cryo-ET can now be applied to vitrified cells and tissues,
thus becoming a central tool for structural analysis in biology.
Special Anniversary Issue: Minding the ‘‘Protein Structure Gap’’
PAGE 1531
Being able to calculate and predict 3D macromolecular structure has been one of the long-standing goals of computational
modeling. Schwede reviews the current state of the field and discusses how computational modeling has advanced with
challenges shifting from smaller systems to dynamic macromolecular assemblies.Special Anniversary Issue: Two Decades of
Structural Biology in the Gas Phase
PAGE 1541
Over the last two decades, mass spectrometry and its applications to structural
biology have come of age. To mark the 20th anniversary of the journal, Marcoux
and Robinson trace the pathway to acceptance of this technique from initial forays
into protein ligand interactions to the current work on membrane assemblies.
Special Anniversary Issue: Structural Biology of
26S proteasome
PAGE 1551
The 26S proteasome degrades substrates of the ubiquitin-proteasome pathway.
Recent structural studies revealed the 26S molecular architecture and provided insights into the conformational changes
during its functional cycle. Fo¨rster et al. review the current structural and functional knowledge of the 26S complex.tructure 21, September 3, 2013 ª2013 Elsevier Ltd All rights reserved vii
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In This IssueWays & Means: From the wwPDB NMR Validation Task Force
PAGE 1563
As analyses of biomolecular structure and dynamics by nuclear magnetic resonance (NMR) spectroscopy continue to
advance, the resulting structures have broad impact. Montelione et al. summarize recommendations for developing metrics
and policies for biomolecular NMR structure representation and validation.
Driving mRNA Decapping
PAGE 1571
Dcp2 removes the cap from eukaryotic RNA in a manner that depends on protein cofactors. Aglietti et al. define key residues
required for decapping chemistry, and provide evidence for a local conformational change that could be coupled to activation
by protein interactions.
Movements in the Catalytic Cycle of Cytochrome P450 Reductase
PAGE 1581
Solution scattering experiments by Huang et al. connect domainmovement in cytochrome P450 reductase to individual steps
in the catalytic cycle. The domain movement necessary for enzyme turnover is not achieved simply by random diffusion;
rather, it is linked closely to the individual steps of the catalytic cycle.
Pseudohistidine Kinase for Branched Signal Wiring
PAGE 1590
ChpT is a histidine-containing phosphotransfer protein in an essential branched signaling circuit that controlsCaulobacter cell
cycle progression. Blair et al. solve a crystal structure of ChpT, reveal a pseudohistidine kinase, and identify residues that
mediate differential signal wiring among multiple partners.
Botulinum Neurotoxin DC: A Complex Glimpse
PAGE 1602
Berntsson et al. determine crystal structures of botulinum neurotoxin DC in complex with peptides derived from its protein
receptors, synaptotagmin I and II. The complexes and mutational analysis help define the toxin’s binding site on the receptor
and suggest three potential anchoring points to the neuronal membrane.viii Structure 21, September 3, 2013 ª2013 Elsevier Ltd AllMolecular Regulation of p38a
PAGE 1612
To understand the molecular regulation of p38a, Francis et al. deter-
mine the structural basis of p38a binding by the tyrosine phospha-
tases PTPSL and STEP. While PTPSL and STEP belong to the same
family of regulatory proteins, they interact differently with p38a ex-
plaining their different activities towards p38a.
Assembly of the 26S Proteasome Lid
PAGE 1624
Estrin et al. describe characterization of an intricate 12 helix bundle
that holds together a 9 subunit subcomplex within the 26S protea-
some. A ‘‘revolver’’ topology of helices within the bundle functions
as a hub to direct the ordered self-assembly of subunits and their
incorporation into the proteasome holoenzyme.Rationally Rewired Protein-Protein Interface
PAGE 1636
To understand the specificity of kinase-substrate interactions, Podgornaia et al. rationally rewired the interaction interface of a
bacterial two-component system (TCS), T. maritima HK853-RR468, to match a different TCS. Structural insights and muta-
genesis reveal how individual mutations contribute to specificity.
Fanconi Anemia FANCM-FAAP24 Complex
PAGE 1648
The FANCM-FAAP24 complex anchors the Fanconi anemia core complex onto chromatin and activates DNA repair. Coulth-
ard et al. describe the FANCM-FAAP24 architecture and characterize multiple DNA-binding sites. Forked DNA structures
stimulate FANCM ATPase activity, important for stalled replication fork remodeling.rights reserved
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PAGE 1659
The RsmA/CsrA family of bacterial RNA-binding proteins functions as global posttranscriptional regulators of mRNA. Morris
et al. discover an additional family member in P. aeruginosa, RsmN. The structure of an RsmN/RNA complex reveals a unique
protein fold and molecular details of base-specific RNA recognition.Octameric Nup84 Complex: Beyond
the Y
PAGE 1672
Thierbach et al. describe the reconstitution and EM structure
of an octameric Nup84 complex from a thermophilic fungus.
This analysis revealed details about subunit interfaces and
unraveled an unusual dimer arrangement indicative of a
higher order organization of the Y-shaped Nup84 complex
within the NPC scaffold.Lgr4 and Its Complex with R-Spondin1
PAGE 1683
Xu et al. report structures of the Lgr4 ectodomain alone and bound to R-spondin1. The structures reveal an extended
horseshoe-like receptor architecture that binds the ligand furin repeats via an intimate interface, provide insight into receptor
activation, and could serve as template for therapeutics development.Resurrecting Protein Structures
PAGE 1690
Ingles-Prieto et al. report structures for seven resurrected Precambrian thioredoxins dating back to about 4 billion years ago.
Despite considerable sequence differences compared with extant enzymes, the ancestral proteins display the canonical fold
and reveal a remarkable degree of structure conservation.GARP and SNAREs, Tethering and Fusion
PAGE 1698
Fusion of transport vesicles and the target compartment depends on tethering factors, which capture vesicles, and SNARE
proteins, which promote membrane fusion. Abascal-Palacios et al. describe the structural basis for the interaction of the
tethering complex GARP with the SNAREs Syntaxin 6 and Syntaxin 10.Hexamers of the Type II Secretion ATPase
PAGE 1707
The structure of the type 2 secretion system ATPase GspE has only been reported so far as monomers. Lu et al. obtain two
different hexameric structures of Vibrio cholerae GspE by covalently linking GspE to an assistant hexamer. Both hexameric
forms of GspE display much higher activity than GspE monomers.Structure 21, September 3, 2013 ª2013 Elsevier Ltd All rights reserved ix
